Cellular estrogen activity: implications for pulsed estrogen therapy.
Estrogens exert their principal biological effects through the actions of two different intracellular estrogen receptor (ER) proteins, ER alpha and ER beta. Following the binding of steroid, the protein undergoes a conformational change that results in a transcriptionally active form. The receptor protein is locked into an active state by estradiol, which results in the transition of the receptor through a signal transduction cascade of events, ultimately resulting in the activation of specific genes, thereby inducing the biological events specific for that type of target cell. There is a large variation in the relative expression levels of the two ER isoforms in different target tissues and in different stages of development. In addition, variant forms of the two ER isoforms, the result of splice variation, have been described. ER alpha and ER beta have been shown to differ in specific aspects within the various stages of the signal transduction pathway. Thus, there is a broad spectrum of estrogen response mechanisms as a result of an infinite number of possible combinations of all these factors. In addition, there are gene regulatory mechanisms that are the result of ER--protein interactions instead of ER--DNA interactions. Steroid binding is the key initiating action of the whole pathway, which, in terms of cell biology, is a relatively slow process. The response induced through the action of ER induction can be shown to be dependent on the total dose exposure rather than estradiol concentrations at subsaturating levels.